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With an unbiassed and experienced forecaster it may 
be assumed that in the long run “ Yes ” occurs among 
the forecasts about as frequently as the event occurs. 
In a large number n of trials, “ Yes ” will therefore 
be forecasted on P n occasions and the expenditure on 
precautions will be a . P n. 

The event will occur on P n occasions of which p . P n 
will have been forecasted. The remaining unfore¬ 
casted occasions will number Pm(i —p) and will entail 
an expenditure of b . Pn(i - p) by damage. The total 
expenditure will therefore be 

a . Pn + b . Pm(i -p). ■ . (I.) 

The cost of the forecasts is assumed to be negligible in 
comparison with a and b. 

If precautions are always taken the expenditure 
will be 

а. 71. . . . . (II.) 

If precautions are never taken the expenditure will be 

б. Pm.(III.) 

We have now to compare the amounts involved by 

I. , II., and III. and see which is the least. 

I. may be written b . P n - (b . P n .p - a . Pm). 

The condition for I. to be more economical than 
III. is therefore 

b . Pnp - a . Pn > o 
or p>ajb. 

That is to say, the probability of a correct forecast 
must be greater than the ratio of precautionary ex¬ 
penditure to possible damage. Unless forecasts are 
very bad or precautions very expensive this condition 
will be very easily fulfilled. 

The condition for I. to be more economical than 

II. is 

b . P»(i -- p) < a . m(i - P), 

which expresses the fact that the loss due to possible 
damage must be less than the saving through omission 
of precautions. This may be written 

i-p<(i/P-i).afb. . . . (IV.) 

With given values of P, a, and b, IV. sets a limit to 
the allowable error in forecasting. For example, 
suppose the chances of the event are even, that is 
P = o-5, the following results are obtained for the 
limiting values : 

ajb = 0-01 ■ 0-05 o-io 0-20 
p = o-gg 0-95 0-90 o-8o 

If the probability of a correct forecast is not above 
0-90 it is therefore disadvantageous to base pre¬ 
cautionary action on the forecasts unless it costs 
more than 1 1 . to save 10 1 . worth of damage. 

With lower probability of the event things become 
much more favourable for (1). Thus suppose P = o-25 
(chances 3 to 1 against the event) we obtain the follow¬ 
ing results: 

a/b = o-oi 0-05 o-io 0-20 
p = o-gy 0-85 0-70 0-40 

If in this case the probability of a correct forecast is 
0-90 and ajb-o-xo, the expenditure involved per 100 
trials, il. being the precautionary expenditure, works 
out as follows : 

Taking no precautions . . . 250 l. 

Taking precautions on all occasions . 100 b 

Taking precautions only when the event 
is forecasted.^ol. 

In practice, the forecaster, being aware that the 
object of the forecast is to avoid loss by damage, 
would be biassed in favour of forecasting the event 
and would only forecast “ No " when the odds were 
considerably against an occurrence. Such a bias 
would tend to increase p, which was defined as the 
probability that an occurrence of the event would 
be successfully forecasted. Against this we would 
have to set an increased expenditure through needless 
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precautions, and if the forecaster were too cautious 
this might outweigh the gain resulting from a decrease 
in unforecasted occurrences. A moderate degree of 
bias would, however, obviously result in a gain in 
most cases. 

In practice, therefore, the financial results of utilis¬ 
ing weather forecasts are likely to be even better 
than those calculated above. 

There is reason to believe that the commercial 
possibilities of weather forecasts are not fully appreci¬ 
ated. These calculations will serve to show that 
considerable gain may result from their utilisation, 
allowing a reasonable margin of error in the forecasts. 

E. G. Bilham. 


Age Incidence o£ Influenza. 

The explanation given by Miss, A. D. Betts 
(Nature, February 23, p. 240) has always seemed 
to me an obvious and adequate one. The reply of 
“ The Writer of the Article,” that follows it, is 
admirably clear, and therefore helpful; but I think it 
really supports the explanation it ostensibly opposes. 

Influenza is clearly a disease the incidence and 
severity of which depend more on the man than 
on the germ. Some people (apart from the intensive 
infection and exhaustion of overcrowding and nursing) 
seem practically immune to it. But all such im¬ 
munity is probably partial and relative. The 
successive milder attacks, sometimes not called 
influenza, that follow 'a well-marked attack show 
that the patient is not immune ; and any relative 
immunity is probably largely due to these later 
successive attacks being treated in time. 

In the same way the degree of immunity induced 
by preventive inoculation is, like other immunity, 
partial and relative. The inoculated may hope, at 
least for a time, for substantially increased resistance 
to infection (but not absolute immunity no matter 
how intense the infection), and for slighter and briefer 
attacks if they catch it. 

Further, all such relative immunity, if originally 
present, tends to be destroyed and the severity of 
the disease and its associated complications increased 
by exhaustion, whether due to virtuous and patriotic 
overwork or to vicious dissipation. I do not there¬ 
fore oppose point (4) of " The Writer of the Article,” 
which is not, however, in dispute here. 

But as regards his other three points— 

(1) Under end-of-war conditions our young people 
with unselfish patriotism worked to exhaustion, 
and largely under conditions involving intensive 
infection ; and as a secondary factor had inadequate 
food in health and when ill. Again, working as 
they did largely away from home, the dangerous 
work of nursing them fell largely on those of their 
own age, and not, as in normal times, on their 
parents and elders. 

The latter, on the other hand, were not only 
spared the exhaustion and intensive infection of 
nursing them, but the “ rationing,” so trying for 
the young, was good for us older people, to whom 
habitual over-eating and drinking is apt to be one 
of the chief causes of exhaustion and consequent 
liability to disease, at an age when we should be 
most immune. 

Doubtless the aged were hard hit by the sorrows 
of the war, which in the end shortened the lives of 
many ; but I take it that, except in the countries 
actually invaded and ravaged by the enemy, war 
conditions did not make them more liable to influenza. 

(2) Observations on influenza in boarding schools 
show' that those boys who do not readily catch it, 
and, under normal home conditions, would escape prob¬ 
ably entirely, if exposed long enough to the intensive 
infection of crowded rooms at school, succumb in the 
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end. This explains the attacks on older people in 
the later phases of the waves of the war-end epidemic. 
Their immunity was relative, not absolute. 

(3) All European countries, neutral as well as 
belligerent, were greatly upset and tried by the war; 
and N. America (Canada and U.S.A.) was belligerent. 

Gerard W. Butler. 

Candahar, Yorke Road, Reigate, Surrey. 


Calcium Carbide and the Board of Trade. 

The decision of the Board of Trade Referee that 
calcium carbide is not a synthetic organic chemical 
is characterised by “ H. E. A.” (Nature, February 23, 
p. 230) as an offence against both chemical tradition 
and our chemical conscience. “ H. E. A.” no doubt 
may claim to be the keeper of the chemical tradition 
and conscience of organic chemists, but I should like 
to dissociate myself personally from his custodian¬ 
ship. How any one can regard calcium carbide, a 
substance that gives calcium oxide as its sole solid 
product when moistened with water, as an organic 
chemical, or an electric furnace operation as the 
fundamental synthesis of organic chemistry, I cannot 
understand. What do they know of organic chemical 
synthesis who only the syntheses of organic chemists 
know ? Frederick Soddy. 


Prof. Soddy is a trifle impetuous : my reference to 
Hazlitt was not out of place, it seems. If I follow 
my critic, as only a small heap of solid phosphate of 
lime will be left of me when I am burnt, I am not' 
organic. Granted that calcium acetylide (carbide) 
gives lime when wetted, it is a little surprising that 
the putative father of Emanation and the first to 
make clear the significance of helium should attach 
no importance to the escaping gas. If a man have 
a wooden leg, he is none the less counted a man, I 
believe. Now, when zinc ethide is started swimming 
in water, it leaves behind it its leg, as it were, in the 
form of zinc oxide, just as carbide does, though in the 
form of lime ; yet the ethide ranks as one of the most 
honourable of synthetic organic chemicals : why dis¬ 
card the carbide ? 

One purpose of my article was to direct attention 
to our lack of logic when using words. Prof. Soddy’s 
comments are but proof that the need to put con¬ 
sidered meaning into our w 7 ords is with us. I was 
led to respect Trench before reading science : in 
consequence, I have all my life had my attention 
drawn to words. The term organic has never had 
any “ organic " or vital significance, in chemistry, 
in Prof. Soddy’s lifetime. Thinking chemists have 
long and logically attached an entirely 7 conventional 
meaning to it. Before Prof. Soddy 7 was born, I wrote 
a text-book entitled an “ Introduction to the Study 
of Organic Chemistry," which had as subsidiary 7 title 
“ The Chemistry of Carbon and its Components." I 
was but adopting a definition put into my 7 hands 
by my chemical grandfathers. Both carbon and 
carbonic acid were considered. I would class not only 
coal but even limestone among “ organic compounds.” 

In conclusion, let me say that the proceedings 
under the Act are becoming more of a scandal every 
week. The latest riddle asked is, “ When is a 
chemical not a chemical ? ” “ When it is used as 

a foodstuff,” being the suggested answer. The posi¬ 
tion of disputants is that defined centuries ago in 
“Hudibras" : 

They’re catched in knotted law, like nets ; 

In which when once they are imbrangled, 

The more they stir, the more they’re tangled. 

And while their purses can dispute. 

There’s no end of th’ immortal suit. 

From beginning to end, every proceeding connected 
with the Act has been " unscientific.” H. E. A. 
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The Hormone Theory of Heredity. 

I should be much obliged if you would allow me 
to correct in Nature, which is, I believe, widely read 
in the U.S.A. as well as in this country, the erroneous 
account of my hormone theory of heredity given by 7 
Prof. T. H. Morgan in his memoir on Secondary Sexual 
Characters, Carnegie Institution, No. 285, 1919. At 
that date Prof. Morgan could only have known the 
account of my theory in my paper in the Arch. f. 
Eniwicklungsmechanik , 1908. His description of my 
views is contained in the following two quotations 
from his memoir : (1) “ He imagines these hormones 
to be collected in the germ cells and transmitted to 
the next generation, where their presence contributes 
to the further development of the special region 
(when it develops) that corresponds to the region in 
its parent in which the hormone was made.” (2) " His 
special appeal to the hormone theory makes use of 
that theory 7 in a w 7 ay to which it was never intended 
to be put, by assuming that an internal secretion 
formed in one organ can be stored up in another 
organ, egg or sperm, an assumption not only un¬ 
supported by any evidence, but, as I have stated, 
quite foreign to the hormone theory.” 

The theory suggested by me in 1908, and put for¬ 
ward in my recent book, “ Hormones and Heredity,” 
is that the increased amount of hormones or waste 
products given out by a structure in which hyper¬ 
trophy has been caused by external stimulation, may 
stimulate the determinants or factors corresponding 
to that structure in the gametes, and so cause some 
degree of inherited hypertrophy in the next generation. 
One quotation from my 1908 paper will prove this: 

" At the same time the hormone from the in¬ 
cipient antler stimulates the determinants in the 
gametes. ... If the stimulation of the determinants is 
repeated for an indefinite number of generations the 
congenital tendency to the hypertrophy will become 
very strong.” 

The idea of stimulation of a determinant or factor, 
which may be as Prof. Morgan maintains a part of 
a chromosome, is very different from the storing up 
in the gametes of hormones derived from parts of the 
soma, and for this latter idea I disclaim all respon¬ 
sibility. j. T. Cunningham. 

East London College, March 6, 1922. 


Neon Lamps. 

It does not seem to be generally known that neon 
lamps, for which many applications can be found 
in a physical laboratory,' are now obtainable very 7 
cheaply. They are made to fit an ordinary holder, 
and contain moderately pure neon (usually somewhat 
contaminated with mercury) at low pressure. The 
electrodes are of nickel and are made in various 
shapes according to the purpose for which the lamp 
is intended, but they are sufficiently close together 
for the lamp to run at ordinary supply voltages 
(down to 100 v.). They are particularly useful for 
stroboscopic measurements ; in this case the lamp 
is used to illuminate the disc, and may be run from 
the secondary of an induction coil the primary of which 
is in series with an electrically maintained tuning-fork. 

Another application is to the detection of oscillat¬ 
ing P.D.’s in connection with a Fleming cymometer 
and similar experiments. Possibly, too, they may 
be of service in spectroscopic work w 7 here the dis¬ 
persion is small or the exposure long, as the lines are 
not too numerous and their wave-lengths are in 
many cases very accurately known. Their great 
advantage over the ordinary neon vacuum tube is 
of course their cheapness ; the last one I purchased 
cost 3s. 9 d. W. E. Curtis. 

Wheatstone Laboratory, King’s College, W.C.2, 
March 6. 
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